Comparison of GABA uptake by brain and kidney preparations.
The uptake ofγ-aminobutyric acid (GABA) was measured in rat cerebral cortical synaptosomes and rat kidney brush-border membrane vesicles (BBMV). Three GABA uptake systems (Km = 1.3, 50 and 3246µM respectively) were present in synaptosomes, but only two uptake systems (Km = 11 and 1203µM respectively) were detectable in BBMV. The uptake systems in the two types of tissue preparations were similar in that every system was inhibited byp-hydroxymercuribenzoate and by the action of neuraminidase, thereby indicating that, irrespective of the tissue, both sulfhydryl and sialyl groups were necessary components of all the GABA uptake systems. In contrast, differences were observed between synaptosomal and BBMV uptake systems with respect to their sensitivity to inhibition by GABA structural analogs. While the synaptosomal GABA uptake systems were strongly inhibited by nipecotic acid, diaminobutyric acid,β-alanine and 4,5,6,7-tetrahydroisoxazolo[4,5-c]pyridin-3-ol (THPO), none of these compounds significantly inhibited the BBMV uptake systems. It is therefore concluded that the GABA uptake systems in brain and kidney tissues are quite different entities. While the role of GABA transport in the inactivation of the neurotransmitter function of GABA is well documented, the role of the kidney GABA uptake system is unclear, and the possibility exists that the latter systems are present in kidney tissues primarily to transport compounds other than GABA. The present study does however highlight a difference in drug susceptibility of the brain and kidney uptake systems, a phenomenon which may have some therapeutic relevance with respect to the use of GABA analogs as anticonvulsant agents.